Material and methods

Methyl
recover for 24hr. Then the root tips were fixed in 3: 1 (alcohol: acetic acid). Root tip squashes were prepared in Aceto-orcein stain and observed under the microscope. Twenty slides for control and 20 for each chemical concentration were prepared, both for Methyl parathion and Tri-miltox. From each slide 10 fields of view were randomly selected and the total number of dividing cells, total number of abnormal cells, as well as the number of cells with micronuclei, bridges and laggard chromosomes were scored and presented as the percentages of the total dividing cells.
Results
Seed treatment
Increasing concentrations of both Methyl parathian and Tri-miltox showed a linear increase in the percentage of ab normal cells. At the lowest concentration (0.1%), Methyl parathion and Tri-miltox produced 1.35% and 0.65% abnormal cells whereas at the highest chemical concentra tion (2.0%) the percentage of abnormal cells was 2.75% and 2.59%, respectively. On the whole Methyl parathion produced more aberrations than Tri-miltox at all con centrations of the chemicals. Considering the three types of aberrations individually ( except at 0.1%, whereas in Tri-miltox laggards were observed at only 3 concentrations i.e., 0.25%, 0.5% and 2.0%. (Table 3) . Total chromosomal aberrations produced by three dif fernt treatments of Methyl parathion showed that seed treatment produced the highest per centage of chromosomal aberrations followed by root treatment and the lowest percentage of aberrations was observed in root treatment with recovery period. Comparing the results at the highest chemical concentration of 2.0%, seed tratment, root treatment and root treatment with 24hr recovery period had 2.75%, 2.5% and 1.6% chromosomal aberrations, respec tively. In the case of Tri-miltox, seed treatment again produced the highest percentage of chromosomal aberrations as compared to root treatment and root treatment with recovery period. The later two treatments have about the same percentage of chromosomal aberra tions. Comparing the affects of two chemicals, Methyl parathian produced more chromo somal aberrations than Tri-miltox at different concentrations of the chemical.
Discussion
In the present work, treatment with Tri-miltox and Methyl parathian produced an increas ed number of abnormal mitotic cells as compared to control material.
There was a gradual increase in the percentage of chromosomal aberrations with the increase of chemical con centration.
These results are in line with the results of many workers who worked with dif ferent chemicals on different plant materials such as Reddy and Rao (1969) , Amer and Farah (1979) , Al-Najjar and , Kaur and Grover (1985) , Mohan (1975) , Paraksh and Lakshmi (1980) and Rabindra (1989) . Methyl parathian produced comparatively more chromosomal aberrations than Tri-miltox. Bridge formation, laggard chromosomes and micronuclei, were the main types of chro mosomal abnormalities induced by chemical treatment.
The bridges may be formed due to the breakage and reunion of chromosomes (Permjit and Grover 1985) . Anaphase bridges in meiosis were also recorded by Wuu and Grant (1967) , Amer and Ali (1974) in Vicia faba, Srihari and Madhusuthana (1982) , Devadas et al. (1986) in Capsicum annuum. The formation of small fragments can be attributed to the chromosomal breakages due to the effect of chemi cal. Soliman and AI-Najjar (1980) has also reported fragments in Vicia faba after chemical treatment. The lagging chromosomes can be attributed to the delayed terminalization, sticki ness of chromosome ends, or because of the failure of chromosomal movement (Permjit and and Grover 1985) . Chaghtai (1979) used different concentration of EMS and observed the chromosomal breakage in two varieties of onion. Ajey (1988) used some chlorinated pesti cides and reported partial or entre inactivation of spindle mechanism followed by scattering of chromosomes.
He proposed that the cell division is energy dependent process and thereby the movement of chromosomes mainly depends upon the energy generated system. The pes ticide treatment disturbs the respiratory pathways resulting in low accumulation of energy containing and other essential compounds i.e.; ATP, sugar and protein molecules etc. The sticky nature of chromosomes may be due to delay in chromosome movement by pesticides treatment.
Thus the chromosomes could not reach to the poles and remained scattered in the cytoplasm and appeared condensed and sticky (Ajay 1988 ). However, McGill et al. (1974 and Klasterska et al. (1974) suggested that chromosomal stickiness arises due to improper fold ing of chromosome fiber into single chromatid and chromosomes. Soheir (1989) reported a high level of chromosomal stickiness in metaphase stage after herbicide treatment. Similar results were obtained by other workers (Amer and Farah 1985, El-Bayoumi et al. 1987) . Lag gards in metaphase and telophase stages were also observed in Allium cepa roots after chemical treatment (Soheir 1989) . Another interesting abnormality noticed in the present study is the appearance of anaphase and telophase bridges involving one or more chromosomes.
The bridge formation can be due to the general stickiness of the chromosomes at metaphase stage, or because of breakage and reunion of chromosomes.
Similar type of abnormality was also observed in the mitosis of Vicia faba after treatment with the organophosphorus insecticide (Amer and Farah 1979 , 1983 . In addition to the above mentioned abnormalities in terphase cells with micronuclei were also observed. Such micronuclei may originate from lagging chromosomes or from acentric fragments which were observed in mitotic stages.
Summary
Treatment of Alium cepa seeds with different concentrations of Methyl parathion (in secticide) and Tri-miltox (fugicide) induced different types of chromosomal aberrations, such as micronuclei, chromosomal fragments, laggard chromosomes, single and multiple bridge formation.
Maximum number of cells were observed with micronuclei, then with bridges and the minimum with laggard chromosomes.
Methyl parathion produced comparatively more chromosomosomal aberrations than Tri-miltox. Comparing the three treatments applied, seed treatment produced maximum chromosomal aberrations, and the root treatment with recovery period produced the minimum chromosomal aberrations with the root treatment occupying the intermediate position.
